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Sprinkler package selection for the center pivot has evolved over the years from 
wide spaced high angle brass impact sprinklers to a variety of sprinklers. The 
use of the high angle sprinkler has been replaced by lower operating pressure 
sprinklers with the majority being sprays, although low angle impacts made of 
both plastic and brass are still used in some supplemental irrigation areas. Some 
of the new sprays utilize rotating devices on closer spacing for improved 
uniformity that can be operated with energy saving pressures as low as 1 O psi. 
As these changes have taken place, the basic considerations become important. 
These include the soil conditions, terrain, and crop. When some soil and terrain 
conditions are grouped together a very careful review of the cropping practices, 
machine flow, and type of sprinkler selection become very critical for best 
operating and yield opportunities. 
As the sprinkler type has been changing, another significant change has also 
been taking place. This involves using drops to lower the sprinkler from the top 
of the pipeline down nearer or into the crop canopy. Research has proven that 
this change can result in reduced evaporation and other losses related to wind 
drift. The guideline for this reduced evaporation is 1 % gain for each foot of drop 
from the pipeline, up to a maximum of 10% water saving in some conditions. 
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The proper design of the sprinkler package now must include many factors to 
provide proper distribution and prevent excessive runoff. Some of the factors are 
field slope, soil texture, crop canopy height, sprinkler pressure, and sprinkler 
type. With the adoption of low-pressure sprinklers the slope in the field can 
become extremely important, therefore the potential need for pressure regulators 
has become necessary. Generally a 10% variation in water applied is 
acceptable, therefore the positive and negative field elevation changes should be 
reviewed. 
Effect of Elevation on Sprinkler Flow - Without Pressure Regulators 
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The lower pressure sprinklers now being used tends to have droplets that are of 
a size that is not as subjected to movement by the wind as some of the higher 
pressure units. Although if pressure regulators are not used and excessive 
pressure is applied to the low-pressure type sprinklers, small droplet can be 
formed. Various sprinkler types and pad configurations may modify the droplet, 
such as; deep groove pads produce larger droplets than shallow groove or 
smooth pads. Each pad type has characteristics that are suitable for the varying 
crop and/or soil conditions. 
When drops are used, the sprinkler height must be coordinated with the crop 
canopy height, sprinkler type, sprinkler spacing and the drop type. The use and 
acceptance of the sprinklers placed on drops has grown rapidly. With that 
growth, various types of materials have been used. The first drop material used 
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was galvanized steel pipe, followed by PVC, polyethylene, and flexible hose. 
The application of these materials depends on many factors. 
The first item to consider when using drops is the material type and configuration 
of the device to deliver the water from the top of the machine pipeline and direct 
it down to the crop. Steel, aluminum and PVC "U" pipes or loops have been 
made to accomplish this task. These will have an offset ranging from 6 to 20 
inches between the legs. The longer lengths allow the drop to be placed exactly 
between the row if desired, if the crop is planted in a circle. The "U"pipes are 
also made with configurations ranging from both male and female pipe threads to 
hose attachment barbs. 
Galvanized steel pipe is used because it produces a rigid structure to mount the 
sprinkler. The use of steel drops and U-pipes continues to be a viable selection 
when corrosive water is not present. The length of these drops are generally 
limited to approximately nine (9) ft. above the soil surface, on standard profile 
machines, as the wind and crop may cause drop breakage if longer length pipes 
are used. 
PVC drops and U-pipes have also been developed, because of lower cost of the 
material and their ability to handle corrosive water. The material is semi rigid and 
sunlight resistant that can withstand most environmental issues. The PVC U-
pipe in conjunction with PVC provides increased flexibility when crop interference 
is encountered. Wind and cold temperatures can adversely affect the life of the 
threaded connections for this material. 
Polyethylene drops, used with either steel or PVC U-pipes, has also become a 
popular choice in many areas, because of its relative material cost and durability. 
The material handles corrosive water extremely well and provides a semi-rigid 
structure. Polyethylene drops are generally black in color and the heat of the sun 
will cause the drops to bow slightly, depending on the temperature. This will 
cause the sprinkler to be offset slightly and can affect the pattern of the water. 
The use of flexible hose drops continues to expand. Flexible hose allows for 
lowering the sprinkler into the crop canopy for maximum application efficiency. 
The use of flexible hose also requires a weight to hold the sprinkler down and 
minimize the sprinkler movement in the wind. The weight must be added near 
the sprinkler to hold the hose straight and to assist in the prevention of the 
sprinkler being blown up over the truss rods in windy conditions. A variety of 1 ~/2 
to 2 lb. weights are being used, ranging from pipe nipples to weights that slip 
over the hose made from pipe or various plastics. Weights of¾ and 1 lb. that fit 
around or on to the sprinkler have been recently introduced which have a smaller 
surface area for less movement in windy conditions. 
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With the prevailing winds that are normal in this general area, the droplet size 
must be considered. The large droplet less movement is seen, although this 
droplet does not infiltrate into the soil as easy and it can also cause soil 
compaction of the soil surface. Low pressure can cause large droplets although 
there are pads and rotating sprinklers that can reduce the number of large 
droplets and yet produce a gentle application onto the soil and crop. 
One of the more important design elements that must be considered is the 
sprinkler spacing when the unit is lowered near the soil surface. All sprinklers 
require adequate overlap from the adjacent sprinkler for uniform distribution. 
As the discharge of each of the sprinkler types are lowered from the pipeline, the 
spacing distance between the sprinklers must be reviewed for proper overlap. 
The crop canopy will also affect the sprinkler overlap. A careful review using 
various tables and charts which show the proper ratio of spacing to height above 
the ground, types of pads, and drop material for a properly designed machine 
with sprinklers and drops to meet your field requirements. 
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The placement of the sprinklers very close to the soil surface has resulted in a 
concept commonly referred to as LEPA, or Low Energy Precision Application. 
The concept has resulted in measured application efficiency of up to 98%. The 
LEPA machines may be equipped with specially designed sprinklers, which are 
capable of only providing a bubble distribution or normal spray nozzles, which 
may be covered with a sock or tube for distribution directly into the furrow. On 
pivots, this usually involves planting the crop in a circle, whereas on linear 
machine, the furrow, are placed parallel to the wheel tracks. 
The design of the sprinkler package may also include special methods and/or 
devices to keep the wheel track of the machine in a relatively dry area during the 
operation. This can involve using the drag sock or LEPA units adjacent to the 
wheels. Another method is to use boombacks or offsets, which are extensions 
behind the wheels in the direction of travel where 180° sprays are used, thus 
applying the water behind the wheels. 
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Upon the installation and/or after the initial or seasonal operation, it is important 
that you make checks concerning the sprinkler package. Ensuring that your 
sprinklers are operating at the correct pressure is one of the most importa!'lt 
checks that you can make. Several items you will need are: 1) the correct 
sprinkler chart 2) accurate pressure gauges. Check the pressure at the pivot 
point and compare it to the value on the sprinkler chart.. The pivot pressure must 
be measured at the top of the pivot elbow and compare it to the chart value. You 
should also check the pressure at the end of the machine or the last sprinkler. 
For both of the checks, the machine should be located so that it is at the highest 
point of elevation in the field and if it has an endgun, it should also be operating. 
Checking the pressure is one of the most important items to check. If the 
sprinkler package is designed to operate at 20 psi at the end of the machine and 
it is only operating at 15 psi, a 15% reduction of water is being applied . In most 
locations pumping conditions can change throughout the growing season, 
therefore these pressure checks should be performed at least on a monthly 
basis. 
In conclusion the initial design of the sprinkler package is extremely important, 
yet the operation and maintenance of the machine and sprinklers is also 
important, which can affect your crop yield and quality results. 
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